The development of synthetic receptors, which have a specific recognition property for anions, is an important research area in supramolecular chemistry due to the importance of various anions in biological, medical and environmental subjects [1] . Artificial anion receptors have shown an application prospect in the fields of anion sensors [2] , membrane transport [3] and mimic enzyme catalyzing synthesis [4, 5] . Urea, thiourea and amide groups are used extensively to design and synthesize neutral anion receptors [6, 7] because they can form strong hydrogen bonding which has a good orientation and selectivity to anions and can provide further recognition sites. The anion receptors containing amide groups have a low dependence to the pH value of recognition system as well as a good solubility in organic solvent, which is used in anion selective electrode and liquid-liquid interfacial isolation [8] . Calixarenes are the important host molecules with potential application value. Their unique three-dimensional structures with almost unlimited derivatisation abilities have attracted increasing attention. Using the amide groups to modify calixarene is an important strategy for designing and synthesizing neutral anion receptors which have a specific recognition property. However, the neutral anion receptors containing multiple amide moieties are still little [9, 10] , especially the calix[4](aza) crown containing multiple amide moieties has been scarcely reported. Based on the strong complexation ability of amide groups for anions and the rigidity of calix[4]arenes, two new calix[4](aza)crowns (5, 6) modified with amide groups were designed and synthesized. The selective recognition properties of 5 and 6 toward anions have been investigated by UV-Vis spectra and 1 H NMR. H NMR spectra were recorded in CDCl 3 or DMSO-d 6 , with Me 4 Si as internal standard, on a Varian Mercury VX-300MHz spectrometer. Mass spectra were recorded on a ZAB-HF-3F mass spectrometer. Elemental analysis was determined with a Carlo-Erba 1106 instrument. The UV-Vis spectra were performed with a TU-1901 spectrophotomer. CH 2 Cl 2 and Et 3 N were dried and distilled from CaH 2 . Toluene was dried and distilled from Na. Potassium carbonate was baked at 500℃. All other commercially available reagents were used without further purification. The compounds 1-4 were synthesized respectively according to refs. [11] [12] [13] [14] . All anion salts are tetrabutylammonium salts except that the p-O 2 NPhOPO 3 2− is disodium salt.
Synthesis of receptor 5
The solution of the compound 1 (5.11 g, 6.38 mmol) in CH 2 Cl 2 (150 mL) and the solution of compound 2 (1.60 g, 6.38 mmol) in CH 2 Cl 2 (150 mL) were dropwise added simultaneously to a vigorously stirred solution of triethylamine (5.5 mL, 39.5 mmol) in CH 2 Cl 2 (300 mL) during 6 h under nitrogen atmosphere (scheme 1). After addition the reaction mixture was stirred at room temperature over night, then washed with the dilute aqueous solution of hydrogen bromide (10%), sodium hydrogen carbonate (10%) and distilled water, respectively. The organic layer was collected and dried over anhydrous Na 2 SO 4 . After filtration the solvent was removed under reduced pressure, and the residue was purified by column chromatography on silica gel (eluant: CH 2 Cl 2 /CH 3 OH = 20∶1(volume ratio)) and recrystallized from the Scheme 1. Synthesis route of multiamide calix[4]arenes (5, 6).
